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[Claim 1] An anisotropic conductive adhesive material 

including conductive particles dispersed in thermosetting resin, 
wherein a 10% compressive elasticity (E) of the conductive 
particles and a longitudinal elasticity (E') of a protruding electrode 
of an electronic element to be connected by the anisotropic 
conductive adhesive material satisfies the following relational 
expression. 
0.02 < E/E' <0 

[0017] Replacing the spherical body with a rigid plate, and the 
conductive particle is compressed from both sides, the following 
formula (iii) is approximately obtained provided that R' — > <x> 9 E » 
E\ 

F = (2 1/2 /3) (S 3/3 ) (E-R^VO-a 1 ) (iii) 

S denotes a compressive deformation amount. Provided that the K 
value is defined as in the formula (iv), the K value is expressed as 
follows in the formula (v). 
K = E/(l-a 2 ) 

K= (3/V2) • F - S 2/2 - R' 1/2 

[0020] The K value universally and quantitatively denotes the 
hardness of the spherical body. When the K value (that is 10% 
compressive elasticity (E)) is used, the suitable hardness of the 
spherical body or the spacer (hereinafter, referred to as spacer and 
the like) can be quantitatively and uniquely defined. 
[0021] When the numeral value of the 10% compressive 
elasticity (E) of the conductive particle itself is too small, the 
connection may probably result in failure in a connection reliability 
test. When the numeral value is too large, the conduction may not 
be obtained in the initial connection, or any circuit portion in other 
than the protruding electrode may be unfavorably damaged. 
Therefore, the numeral value is generally set to 3 to 30 Gpa. 
[0025] The average particle diameter of the conductive particles 
can be appropriately decided depending on a bump material or a 
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bump height of the electronic element to be connected. In the 
case where a bare IC chip is flip-chip-mounted at a high density, 
for example, the average particle diameter is preferably set to 1 - 
10 (am. 

[0034] Embodiment 1 

5 pts.wt. of conductive particles in which spherical nickel 
particles are gold-plated (manufactured by Nihon Chemical 
Industrial Co., Ltd., average particle diameter = 6 Jim, 10% 
compressive elasticity (E) = 41.6 GPa) was evenly dispersed in a 
thermosetting insulating adhesive in which 50 pts.wt. of epoxy 
resin (EPICOAT 1009, product name, manufactured by Japan 
Epoxy Resins Co., Ltd.) and 45 pts.wt. of a latent curing agent 
(HX3721, product name, manufactured by Asahi Kasei 
Corporation) were mixed, so that an anisotropic conductive 
connection material film having the thickness of 35 \xm was 
obtained. 

[0036] Embodiment 2 

5 pts.wt. of conductive particles in which spherical 
benzoguanamine resin particles are gold-plated (manufactured by 
Nihon Chemical Industrial Co., Ltd., average particle diameter = 5 
|im, 10% compressive elasticity (E) = 4.7 GPa, E/E' = 0.048) was 
evenly dispersed in the thermosetting insulating adhesive prepared 
in the embodiment 1, so that an anisotropic conductive connection 
material film having the thickness of 35 \xm was obtained. 
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[Claim 1] An anisotropic conductive adhesive film 

including conductive particles dispersed in an insulating adhesive, 
wherein a difference between a smaller linear expansion coefficient 
in linear expansion coefficients of a plurality of objects to be 
adhered by the insulating adhesive and a linear expansion 
coefficient of the anisotropic conductive adhesive film stays within 
35 x 10' 6 - K" 1 . 

[0024] A preferable example of the insulating adhesive resin 6 is 
such an adhesive resin having a post-curing elastic modulus larger 
than that of rubber particles 8 described later. The preferable 
elastic modulus of the insulating adhesive resin 6 is 5 x 10 to 1 x 
10 9 Pa. 

[0025] When the elastic modulus of the insulating adhesive resin 
6 is smaller than 5 x 10 8 Pa, heat resistance in order to assure the 
reliability is unfavorably deteriorated. The elastic modulus of the 
insulating adhesive resin 6 larger than 1 x 10 9 Pa is advantageous 
in that an internal stress generated in the insulating adhesive resin 6 
cannot be reduced to a desirable level. 

[0026] A glass transition temperature (Tg) of the insulating 
adhesive resin 6 is preferably 100 to 200°C, and more preferably 
120 to 190°C. 

[0027] When the glass transition temperature of the insulating 
adhesive resin 6 is lower than 100°C, the heat resistance of the 
anisotropic conductive adhesive film 1 is unfavorably deteriorated. 
When the glass transition temperature of the insulating adhesive 
resin 6 is higher than 200°C, it becomes difficult to reduce the 
internal stress generated the insulating adhesive resin 6 to a 
desirable level. 

[0057] It is conventionally known that an internal stress (5) 
generated on an adhesive interface of the anisotropic conductive 
adhesive film can be calculated by the following formula (1). 
[0058] 
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[Formula 1] 



5 stress 

E elastic modulus of adhesive 

al linear expansion coefficient of adhesive 

a2 linear expansion coefficient of object to be adhered 

Tg glass transition temperature of adhesive 



[0078] "Temperature cycle test" 

A copper (Cu) pattern having the width of 18 jam and the 
pitch of 150 (im was formed, and a glass - epoxy substrate 
(thickness of 0.6 mm) which is nickel-gold (Ni - Au) plated and a 
silicon chip (linear expansion coefficient = 3 x 10" 6 • K" 1 ) having 
the size of 6.3 in which bumps each having the vertical and 
horizontal lengths of 110 ]imO and the height of 20 are formed were 
thermally bonded to a surface of the pattern under such conditions 
as 180°C, 20 seconds, and pressure of 250 kgf/cm 2 . A sample 
thereby obtained was subjected to a temperature cycle test. 
[Table 1] 

Si0 2 particle (weight %) 
rubber particle 

difference between linear expansion coefficients 
peeling strength 

temperature resistant cycle properties 

conduction resistance 

judgment 

comparative example 
embodiment 
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&<D 1/2 jy.TT?fc<6 C <t £fflft£ -r«R*a 2 XI* 3 

tk**iTi**cttw«i-i-«ai*flii»S4a)^r*i 

iraa*<. 1 ~2 osa%-? fc -f -5 if#Jii 
[0001] 

gS (LCD) £IIgHra£ama>*SLtttttKfltf=flll* 
[0 0 0 2] 

;i,AA<fflut>*i<-ri^.5„ crom^mtt^*7-f ;ua 
It. Wxlf. TCP (Tape Carrieer Package) -V 3 1 CJ- 
yZftoteHftnifet. i_ CD/^-yuro^f^xSffiilz^fiE 
TO (Indium Tin Oxide) mmt^mt^m 

MI=S8t-T4a^l=ffl^&*ir^4. 
[0 0 0 3] ft*. Jl«**ttJ£*^ <r JLAaiMKttS 

[O O 0 4] 

inmmstLj:? t-fzmm l ft*© 

■C. S^sB«ttS3S7H';UAtttS(*i:«)«Btt<0«jSI= 

[0005] ft*. ^©J:?ftS^tttftS7^^A 
©rtffllC*^(Sa-r<5fc«)l-l*. i^+vil^^i/ 
^v8Jfii<DE-&S£&X.-5Z«tlZ«fc yfroTUfctf. C 50 



a573j£-CI*3»H^B#OTWa5nS^l^+»lc<6a^-ti--5Ci: 
[0006] <te7?. ift*. i c^^iS&tf^Sffi 

±l~3gg"#~-i> COG (Chip On Glass) A<jtMLTt>-5 
A<. C0)COG:£5£|::fct^-C(£. ICf7^*Htt 

[0007] -E-ro*SJt. tt*Oll«*«tttt«7Y^A 

icfcori*. i c^v^*»5xa«E±i=*»-r«BSi= 

±& LfcWgpiS*) ic J: -3 X XSffilcS y A<$6±-f -5 

«tfl)IBlBI*+»l=**Lftl+*il<3!f&r. *fc, #5 
xSffiKS y fcl^g£a>-t-#fc6M1±£fitS L 3 -5 

[0008] *&mt* -<o«fca&ft*rofiiW(OBS* 
sa-r-Sfctoic&S^tfctoo-e. SftiE^ro^rortSPiS* 

[0 0 0 9] 

[SH^»*-r-5>fcto<0¥e:] *56e8#*l*. ±IBgM 
ttttttOIIKafltftl::** LTiErJlt* = i: 1= * o T SB 

l, *ieis£^fiE-r-S)i^^ofc„ 
[oo 1 o] frj&**»*i=*-3ivcfc*ihfcilJMlilB 

m73^mttSS7^;uA-c-&or. ±GIUi19»tMHl= 

»ro^A<. 3 5 x 1 o-6 • K-i JUrtT-fc^Ci:£if#a<t 
[0 0 1 1] if#]Sl&8<OfgB.Bi::J:;h,IS\ SftE^rofg 

tsuosy. ^-<ofg^. «fi«i±ssjwi=±-r*rtapj£* 

•5. 

[0012] ig*«2ie®<o*Bjii. w*niia 
mo&Bjiiz&^x. &&&&mM<pizm®$i*£jg.* l 

[0 0 13] £f>l^. »*3l3iBe(7)f6B^|±. H*^2 

SBmro^B^irfc^r. flna«t^fl>as3!inaA<. 2o~7o 

[0 0 14] »*JS2XI*3Ett(D«WIZj:*llf» «6» 
«S»i:ro^£g^lr3 5 x 1 0-6 • K-« Utot-fZ^k 

t^mzt£i. 

[0 0 15] K^3S4EiE(0|gB^|i s if* 



(3) 
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[OO 1 6] HI*4i4tBtKa>*9ll=J:*U£. SlS^-i 

ttiMUimastgttVfttt&tftttsms-f « - 1 

[0 0 17] -75. IS#£5iE«©$EBjjl4, WsfclSlT!) 

S4 0L>-r^i*iHS£ro*wi3te^T. teiftttftSM 

■ts. 10 
[001 8] £fc, W#JS68B«©3eBI4, M#JS5ga 

^©asjuStf, i ~2 ou%T?fe4^tsi$att 

[0 0 19] IS5fc«5XI46fBtt©fgEl::«fc*U4\ SfiS 

bur**.**:*. fe»tta*»«ag«)Wi±*(DJi#*i» 

CC«t*<f#l. 0 20 
[O O 2 O] 

[fs9i©%ifi©Kfi] kit, *mji\~&&m?5mnm% 
5,01 (a)~(c)ii *fswi=«*R*as«tta 

(a) 1*. »E*fflO>ttn««-rWfiEB. Hi (b) 
I*. S&ESttafttlSiii-rttJftBL B1 (e)tt.Hi 

(b) fl>-j»««A-e*r»»fl!)f*ffl**-rKWHTffc 
5= 

[0021] mi ic^-r <fe r> ic *sgBjrom*#ffii±s 30 

g7-f JUA1 14, fflx.(£LCD/<*;i,2© I TOfg*I3 
[0 0 2 2] C<Di§£. *6»ttS»«I»Sg6tUTtt. 

[0023] :ct, t&tttttt*flttltt6©J*£(i. tt 

1 0~1 OO//mttliZtA<ff$L0S 
[0 0 2 4] t&tttt«*ffltttt6l*. SlbttOW 

14, 5 x 1 0 8 ~ 1 x 1 09 P a -Cfc-5, 
[0 0 2 5] Jfi»tt«»»l«ii6©fSttS*<5 x 1 0« 

p a <fe y** i* i. *fc»©w»te*<s(s so 



■5 i: 1*5 l J, lxlO«PaJ:y^#^i:.ffi 

lttttt*«l»lB6©i*iiW6:**+»l=^*<-r*ct*< 

t? £ ti. I* <k 5 =FI35^A< -5 . 

[0 0 2 6] *fc, fMftttttttfflaUReOtf^Xts&a 
g(Tg)l4. 1 O 0-2 O CCCfe-SC L 
<, £t,l~S?*L<l4l 2 0-1 9 o°c-efc-5o 

[0027] eftttttSffltttt 6 ©**7XfE«affi36< 1 
OO'Cty/h^Oi:, Jl7J3imt<Mg3f ?-T7UA1 ©B8& 
tt36<iKT-i-4t^3^F4B<H6<*y. 2 O 0°C«fc y 

[0 0 2 8] -73, Wttt^fc LT 14, «iLI4\ 
SS L f= t, © £ ffl t * -5 c i: *<T- # 5 o 

[0029] ::t, mm&Ty ■mvxam&n* mmm 
fatt©««©sja*^, i~io//mtt5-i*^ 

[0030] mtttlHMWae^owitt?- 

7 ©#SJtSI4. ^ffi<I®14©5t«©H^A^ & , 3-25 
Ef% <fc "T -5 c t A<»* L 

[003 1] H^teLfcCtf, ^©m73iemtt 

!»7^Ul'li. SIttffl©«x.li7KUx^-u>-rU7 
h (PET) 7^;UA±IZft$|£**t x ^73 

3|«tef£5S:7 -f ;ua i ©«ffil4*A— ^ -r JUAI= «fc ot 

[0 0 3 2] -73, *5EIBI=J31^-CI4, f&»ttfS*#jaf 
flgeir, «Sf*©3^SI»5fi«filA < ^*^73-r?*-5LS 

I ^'V^4t©ffl©^K5S^Sfe©MA<, 3 5 x 1 O-S ■ 
K-' mrt<kfc3«fc5l::*ff££;h.-Cl<'^. 

[0 0 3 3] C©S^, LS lf7 7"4i:0WSISI 
&»©££ 3 5 x i o-6 • K-' JilP«?i:-r-5fctolrl4, 01 

[OO 3 4] ff^Ll^ftttttT-Q k LTI4, « 

jtlf, i(t7^5-OA(A 1203) , -mfr^m 
(si 02) . Hbv^^yOA (MgO) . mifrjm 

(S i3N4) , mitKOm (BN) . Hb7JU5z-7A 
(A I N) . TKigfcTJUS-^A (A I (OH)3) 
bfe-S4.©A<felf t>tL-5o 

[OO 3 5] ««tttt*»1>^©M«ltt?-9©3fi 
S0SI4, 2 0-7 omfi%-efe-5C < tA<*f*L<, 
L< 14 30-60 Sfi%T'fe5 „ 
[O O 3 6] IUfttttt*ffi4>^©fll«tt?9a}S&l>At 

2 oSM%«fcy/^$^^i:, &*trefc-i>Ls i^->^4 

t©ra©HK?ifiia©S^3 5X10-6- K-1 WLftk-f 

5c<tA<Sf|iz7Epy, 7 oli%*i|*#i^, 

[00 3 7] ««tt?7&tttt*ana)*ftn 

»m«ft^- 7 ©¥i$j£ill© 1 / 2 JUTTrfeS Z k L 



(4) 
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[0 0 3 8] »*LL^«tt^9(DTftttai*. O. 2 

~2. o/im-efcy. *biz»*L<iio. 5-1. o 

[0 0 3 9] Jlfttttt^QflDSFJSffiS^O. 2/im^y/Jx 
5 y* 2. 0//m«fey*tl>t, 

[0 0 4 0] *fc % *«WI=feL\T*&l=lftl»tttt»» 10 

»JB6*lc=fA*0)3Mttt^ (KIT rzfA«i^-j fcl* 
5o ) 8*Sr£«»ln*4 4:«fcl\ > 

[0041] ::t\ fUKtt«*JH«n6 4>^a>=fAtt 
^8 0) : Mum\t. l-2 0ll%T?Wzi:tfBSL 
<. *&lz»*L<f*2~l 5fiS%T*fe£o 

[0 0 4 2] *6«ttft*»J*^(OzrAtt^8<D^*]jl*< 

y**i*i. ttft^±*LT7^iuAic3a;yrc< <ft« 20 

[0 0 4 3] ZZ"?. =fA«i^8<h LTI*. *<D5M4¥ 

A<®<fc&<o*i»te£*3««fffi 6 o>*tt* y /Jn * I* ti <D 

[0 0 4 4] #*LLMfAtt-T-8 0)5M±*tt. 1xlO 

7-5 x 1 o 8 p a-efcy. *&iz»*L<ii* 5x10 

7 -1Xl0 8 Pa T?te^ 0 
[0 0 4 5] ^Affi^8<D3»tt*A<1 x 1 0 7 «fcy/Jv* 

. »*««tt3W(ST-r « 1 1* 5 y . 5 x 

1 o8 Pa j:y^*t^ % ttfKtt«HtM«a60E>n«eA 30 

4o 

[0 0 4 6] =TA»^8<D*^^IE»afftt. - 

ri-8 0-2 5°c-e$>^>o 

[0 0 4 7] :JAtt^8(D#^;ME»fi«J&<- 1 0 0 0 C 
■f* ±1*3 y* 5 0t*yiL\t, *6l£ttf£ 

»*i»iB6ic£fer*rt»i6*t+»i=/h*<"r«cfc36« 

Httl-fc5il*3^tt*)b<fcSo 40 
[0048] Z(D£3ft=JA«HF8£LTf;J\ BiUi. 



y;u-3f^ vx>zTA. 7^lUM*'Jv— =TA. v'J a 
[0049] dAH*8iLttt, 

[00 50] sfc. «ittf7^jtMfln(o«Kn& 
**t+»icai«-r*fca6ici* % ^An^8 0)v«stt€i 
1*. »«tt^7<D¥Ja«wi«fcy/h*^zfc6<»*Li^ 

[0 0 5 1 ] »*LL^Aft^-8 0)3pJ$lttaf*. 30- 
5 00nm"efey. *bl:Ji?J L<l*50~300nm 

[0052] ietKtt«»»»B6a)nflsjsA«/jx«<-r 

# l^tfB * L I***, zf Aft^ 8 (7)¥i£j&*l7!>< 3 
0 n m J: U «ffttttt*M«B 6 * lefclvCSj 

[ O 0 5 3 ] ffcfr . =f AS^ 8 <D¥15)*iS7!)< 5 O O n m 

[0 0 5 4] *«n(0Jl««tttSf Sft* 
■filer*. HfSOX7K*i/»lB***»*li-fc» 

[0055] :o/W>^-xh$fiilK.l^ , Jix 
^;u^-r ;uAI¥a>*iJ!!t-7-<;uAJ:(czi— x-rv^L. *fc 
*/<-7-r ;^t7 s*- h Lt**Mtt»f 

[0 0 5 6] **BB<D«*»«tt«»^-r^A1 &mi^ 
T«ttMC0SII«*fr5**fzl*. B1 (a) (b) (Zt* 
"f <t 5 l-s «X.ri L C D/^U2fl)lC*^W«tt»»^ 
-r;UAl£JtttfU LSIf7?4(Dtt«W «E» 
tt) SfrofcBlC BfS©aKat/ffiA-e»ffi»*ff 

IV LS I ^vyArOJ^ySt LCD/^Jl/2(Diffi 

3 ««KMI=ttil»«feKB7?IUIttttBIH«a 6 « 
[0057] kZLZV, -Biz. s^#mtt«s^-<;u 

[0 0 5 8] 

Mki] 
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ft 

o= E(«l-o2)dt 

•25 



= E(al-o2)(Tg-25)dt 



( 1 ) 



E 

a 1 
a 2 
Tg 



[0059] ±&Ltz&5iz. *%BAo)mj5mntiimm 

9 * jIA-T -5 ctl-cko r IMtttfftttfltfHB 6 
±{*<D«l»H^S£<rFStffc:: 13 1 (c) » 

s i f-^4wf^£ i tmm&mmmmmeom-f 

Jig 6 l-^-r^WSPKB^ a^^SeffiWig^l^ht^-C/h* 
<-T*::£;&<Wttl=a:*. 20 
[ooeo] «»1±&*ffl»lB6>N::f6fai4tg 

1= J: oTltfKtettttfltttt 6 ©Mff* £fl> JMH»#I=£ 

»J»8S6©»14^E0)±#$R)iCCi:A<T?#-5 o 
[006 1] d(DJ:5l=*flKlc«i;*itf. SSIESOTBgfl) 

Sit &3&<*<!r Lrftlt#7*Stft£m*fett* 30 

[0062] t£ts. ±m<D&m<nftmizt$i^xte. &m 
mo>'<t'zr£irtz>#.mtt&&tSi-t&m&&mizk or 

[O 0 6 3] 

[Xttfli kit. *isni=««ns«*ttis*7^iUA 

CXIMIi] *r. 7i/+->«i (JMWbfiEttK y 40 
P5 0) 5 0SggH. i#4rvttfffi (;T&<kvx;utt« 
8 2 8) 6 0SSSP, *5$V— JUSHHbSfl (JfltejStt 

SHX394 1 HP) 7 0ttffi« V7>*77'J>f 
(8*3.=.*— *t« A1 8 7) 3. 2fiSg|5. mm 

ifrim) 1 2 3. 2SMSI (4 0Sfi%) SgflJh 
;ux>i=»MurD»»5O%0!}f&lttttt*flttB. "f 

[0 0 6 4] f LT, ZO/W 00MSS5 



SP (1 2. 311%) tBSLX*** ^— A h<!:-f 
■5. 

[00 6 5] co/W^— x h*S9!8ffl 

(DPET7-f ;i/A±IC$J|Jt^C0Jl^.A< 40// mlC/«C^> J: 

[0066] cjfettfli2] sioim+tLx^mm&tf 
o. 2 ,um<o*,<D£jmv zfAfa^-t Lx^mimt 8 

0nmfflSE«7Ky^*5?x>«l^ (Ui?:?;MbJftt±8! 
RKB 1 0 03) 3fiM%£}m:*.fc£l*M±ig!fi0fl 1 

»o*ai:J:oTi*Httllf7-f ;uAro-y->:7;u£ 

[0067] C3IJ6«3] SBajK'J^^x^tt^iL 
tspMSA^ O O n m05tff)^ffil,\ -?-OTj£}lDS£ 3 

[0068] HUM 4] 9HWJ:79?x>|KTj:L 

[0 0 6 9] [Jt&fl|1 ] Si02tt^»t;=fAS^^ 

tt*ri='/<-r>y-*a*B«Lfciani**««i tw 
* o r H752SSttfg5i 7 -r ;ua<d-9-> ?;u£ 

[0070] [Jt&«2] *ig5 //m<DS i02 8t-T-©$g 

[007 1] [Jt««3] Si02«i^-<kLr¥^l*4gA t 
0. 2 >im(0t<DS 1 Olf^iAlL, rfA&^iSAn 

>*r-<*a£Ha ufc a*ii%it0i 2 £ RHt 

[0 0 7 2] [Jttt«4] siozfttTSssin-tt-r. T«S 
8Onm(0zrA«l^^2aa%aSiiaLfcKJ.^Ii 
JgffitM £I^«(075^l=J:orS7jgimttllf^7^7Ui» 
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[0 0 7 3] CitK«5] si02fe^^^Aa-t±-r % 

*j*&*<1 8 0 nmO)lfA^J 1 2 SS%5£jbQ L £1*1* 
[0 0 7 4] <ttB»«fta>a£>J IS K 7 19 
MKKflUkeMXLfc. CtHzJ:y»6#ifcWt«IJtt; 

[0075] <Bflfite*>*iz % ±E3iifi«at/ittt« 

;HtKattfic*ii»tta)H«Sffofc. 
[0 0 7 6] [e— ;u3Sg) I TO (Indium Tin Oxid 

m) <ts Ml 2/im, t°^1 00//mO)gl (Cu) /< 

9—>£J&l&L/W—>&m\z-y'rj\,-& (N i -A 
u) #>o#£J6Lfc7KU-f 5 KS« (J?£2 5/ym) it 
8 0°C, B#W|2 0»* IE* 3 0kgf/cm2(0 

[0 0 7 7] fit, ±IB^E^Lfr-9->^Hz^L. 
3l3filJ£5 Omm/m i n T?±I5/^^ — > t Tk^fil 



[0078] ca*-9--r^;ust») «i s /ym. e?* 

i sovmOffl (Cu) — >&Bf3LL/<$ — >*Sa 
ic-^^ju-^ (N i -A u) tb-oZZMLtzJi^*- 
XTK^vSffi («*0. 6mm) <t: . ««<D«* 1 1 0 
JumD, JSS 2 0(D^o^/^>^^^Lfc-th«<X6. 
3mmD(Dy^>f'^ U8&»<£»= 3 x 1 0"6 • 
K-1 ) ;^Jg1 8 0°C. B$ffl2 0«\ E^]25 Okg 

f/ c m2 (0jM*T?J»flE» U f# &tlfc*>^WCOL^-C 

10 [0 0 7 9] C<0»^ ZJ£U--r*;Ui. -2 5°C/3 
0*K 1 2 5 o C/3 0^J1^^;^Lt, f-Ty- 

[ooso] C^JSffifei] e-;uaflt«3fea>»ic % 
-^«2oo)«7flia)fCtt*4MHFtt-eaMXL. stasia 

Ic^f o 
[008 1] 

[S1] 





CM%) 






(gf/cm) 




mm. 
m. 


¥IJ5£ 








50 


350 


24 


o 


X 




40(5 /i m) 




28 


220 




X 


X 




40( 1 // m) 




28 


240 


760 


O 


O 


itmm3 


106X2 /c nO 




47 


310 


17 


o 


X 


H!£0*2 


40(0.2// m) 


3(180nm) 


28 


710 


930 


o 


o 




40(0.2// m) 


3 (500nm) 


28 


520 


340 


o 


o 




40(0.2// m) 


10(180nm) 


28 


950 


1320 


o 


o 






2(180nm) 


50 


800 




o 


X 


ttKMs 




12(180nm) 


50 


1480 




o 


X 



[0 0 8 2] $1 iZifrtii^iZ.* SiO2«(t^-$4 0Sfi [0083} S i 02&^|::ta*T =T 

<o^a<3 5«ty/h$ <. e— justs. maat*M9M& ya>^-:/:?£©iaiK3ftfls»©s*<3 sj:y/jx*<, tr 



(7) 
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[0 0 8 4] -75. Si02&^&l/:JA;ia^£aSAnL# 

5 * y ** < * y . itsg-tM * ;nt*<A < o f=. 

[0 0 8 5] (5//m) Si02&?- 

L fettle 2 1±. ^<j=i^T^zft(Df^m^m 

«IH]<Dl|«*A;ft<§B£Lfc. 

[0 0 8 6] SiO2&^£3SJjnLfc*<-t<03gjD 
fiA^feLN (1 Ofl%) J±^3I*. ->ijn>^>y^ 10 

t<Dm&ft&Mo>£tf3 5 *y*#<ay. wag-** 
[0 0 8 7] si02^^^*n-a-r=rA«i^cD^ 

[0 0 8 8] 

z*tirj;ym^mtt^7-<;uA(0«®«$H4^ 

|Sl±*-a:*Ci:A<T*#-5= *^BJ|c,fe^(S, 20 



[ia®<Dfa#4SiBj] 

n (a) ~ (c) i*. xntMizmzmysmn 

1 (a) li, SftE^JUOtt^^^mfiKia. Hi (b) 

i*. sftn^<Dtt©^^-r«fi£ni. mi (c) it. mi 

2 LCD/^U 

3 I TOfg 

4 Lsifv7 mmm 

5 

9 ftglfc?- 



[®i ] 
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[3M£ffiIE#] 

[§HiB]¥SElO*7fl2 8a (1 99 8. 7. 2 
8) 

i^mmiE 1 ] 

[ffilE^^g*] O O 2 4 

[0024] Sfc. ttlfttttt**miB6ii. *Hfc&OT3S 
tt^A<. &&^3=fA*a^8<0pit£i££y:*#^t,a>£ 10 

l*„ 5X1 0 8 ~ 1 x 1 O' 0 P a -efc&o 
[^MiE2] 
[*SIE»&«JB«] 
[fffJE>t4&JSB«] 0 0 2 5 
[*fiE:£>£] £M 



[0 0 2 5] *fe«14fg»ai«tt&6©pM4JpJ&<5 x 1 0« 
*tL^3 3 F«*3&«fcy, 1 x 1 o'« Pa<fcy**l*£. 

IMtttttSftWf Ai 6 cDrtgPfS*) *+»i=/h * < -T S c t 

[¥»aiE3] 
[*tiE*j£93i=s] 

[«IE*t*JSB«] 0 06 6 
[*SiErt#] 

[0066] CHffi«2] S i02f4^i: LT2plSStSA< 
O. 2<(mfl)tffl«ffllV dA«^iLT¥»lllg1 8 
o n momffitf') 7$ yi^Sf <US?;iX*bjattt« 
RKB 1 003) 3MM%^iPxfcJil^-l±HSSei| 1 tm 



7P> h^-v0>l&# 

(72)3£BJ# PJ&j* F* — 4J004 AA05 AA07 AA10 AA11 AA13 

«5*S£5BifT*-3#»]12-3 V-— < tr5 AA19 AB05 CA06 CC02 FA05 

*JH*attiS2Ilgrt 56301 DA05 DA10 0A29 DA32 DA42 

DA57 DD03 DD08 



